roof bolts cited herein.  Inspector Grose observed that the frac-
ture in the roof that caused the fall in this case occurred some
2 feet beyond the reach of the required 4 foot roof bolts and
opined that even if the bolts had been grouted to 80% of their
length as required by the plan, the roof fall would not have been
avoided.  Grose did suggest, however, that if the insufficient
grouting had been discovered by the operator and the operator had
provided the additional roof support required by the roof control
plan, then it "might have helped".

The violation in this case was, in any event, quite serious.
Mine Foreman and Safety Director of Elk River, R. Nat Williams,
admittedly knew that this mine had a "checkerboard" top fraught
with vertical and horizontal hairline cracks.  J.W. Post, Elk
River's president, was also aware of the cracks and fissures in
the roof and had experienced particular problems because of this
in supporting the roof.  Inspector Grose concluded that, particu-
larly under these poor roof conditions, the insufficient grouting
of the roof bolts without additional permanent support would rea-
sonably likely contribute to a roof fall and thereby lead to seri-
ous injuries and death.  The Inspector's conclusions are not dis-
puted and, based upon my own independent appraisal of the circum-
stances, I conclude that this violation indeed was "significant
and substantial".  For the same reasons, I find that the viola-
tion reflected a high level of gravity.

In determining whether the operator was negligent, however,
it is necessary to look at the history of the provision in the
roof control plan calling for only 80% grouting of the roof bolts
in this mine.  It is not disputed that when the operator first
submitted its plan to MSHA, it provided for 100% grouting of it's
four foot resin roof bolts.  When 100% grouting is required, com-
pliance may readily be determined by observing during the inser-
tion of the bolt whether some of the resin oozes out around the
head of the bolt.  In recognition of the "checkerboard" fractured
roof at the Stillhouse Run No. 1 Mine, into which much of the in-
serted resin would often dissipate, MSHA proposed the 80% grout-
ing specification.

Unfortunately, no completely satisfactory or reliable method
apparently exists to determine whether roof bolts have been grout-
ed to less than 80% of their length.  While MSHA maintained at
hearing that a piece of coathanger or similar wire may in some
limited situations be inserted around the bearing plate and roof-
bolt head into the hole adjacent to the bolt in order to estimate
the length of roof bolt that is riot grouted, MSHA apparently
failed to inform the mine operator of even this limited technique
The mine operator, on the other hand, agreed to the 80% grouting
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